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A reaginic agglutination test for syphilis-associated antibodies. The test uses an antigen reagent that comprises a buf- 
fered aqueous suspension of cardiolipin antigen ionically coupled to latex particles via a polypeptide bridge. Positive sera 
react with the antigen reagent and yield an agglutination pattern characterized by medium to large aggregates. Negative se- 
ra yield no agglutinated particles. 
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REAGINIC TEST FOR SYPHILIS 
D scriptioa 

5 Technical Field 

This invention is in the field of immunological 
testing. More particularly, it concerns a screening 
test for syphilis-associated antibodies that employs 
cardiolipin antigen ionically coupled to latex particles 
Iff via a polypeptide bridge. 

Background Art 

Two main categories of serologic tests for 
syphilis are available: tests for reaginic antibody and 

15 tests for treponemal antibody. Reaginic tests use car- 
diolipin as antigen and are normally used for screening 
because they are sensitive and fast, but lack a high 
degree of specificity. The treponemal tests use trepo- 
nemal antigens and. because they involve a more rigorous 

20 and demanding procedure, are used principally as con- 
firmatory tests on samples that are positive in the re- 
aginic test. 

Commercial reaginic tests are divided into two 
categories: microscopic and macroscopic. The micro- 

25 scopic tests are the Venereal Disease Research Labora- 
tory (VDRL) slide and the Unheated Serum Reagin (USR) 
tests. The VDRL antigen consists of an ethanol solution 
of 0.03% cardiolipin. 0.9% cholesterol, and 0.21% leci- 
thin. VDRL antigen is added to buffered saline contain- 

3E0 ing 0.05% formaldehyde to form a suspension of VDRL an- 
tigen. The antigen suspension is then added to heat- 
treated (56°C for 30 min) serum. If the serum contains 
reaginic antibodies, they will combine with the antigen 
to form a flocculant that is visible on microscopic 
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examination. Lacfc of flocculati n is a negativ reac- 
tion. The USR is a flocculation test similar to the 
VDRL. It differs from the VDRL in that is uses a VDRL 
antigen suspension stabilized with ethylene diamine tet- 
5 raacetic acid with choline chloride added and does not 
require serum heating. 

There are several macroscopic reagin tests. 
Most of them involve a modified VDRL antigen that pro- 
vides a macroscopically visible antigen-antibody reac- 
10: tion product. Examples of such modifiers are charcoal 
particles and dyes such as Sudan Black B and toluidine 
red. 

Uyeda. C.T.. Am J Clin Path (1963) 40:329-333. 
describes a macroscopic reagin test that uses VDRL anti- 
15 gen adsorbed onto latex particles. Both unheated and 
heated sera were tested, but the results with unheated 
sera were characterized as being occasionally inconsis- 
tent. 

Some treponemal tests use treponemal antigen 
2IE immobilized on a carrier. For instance, the Treponema 
pallidum hemagglutination test (TPHA) uses red blood 
cells as a carrier with treponemes adsorbed on their 
surfaces. Also. U.S. 4.272.510 describes an enzyme 
immunoassay for antibodies to Treponema pallidum that 
25 uses treponemal antigen immobilized on ferrous metal 
beads. 

U.S. 4.181.636 suggests that various "immuno- 
logically active materials". including Treponema 
pallidum , may be covalently bound to carboxylated latex 
30 particles via a coupling agent such as a carbodiimide. 
U.S. 4.264.766 suggests a similar system in which anti- 
gen is bound to the carboxylated latex via a polysaccha- 
ride. 
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Disclosure nf the Invention 

The present invention provides a test for 
syphilis-ass ciated antibodies that combines the sensi- 
tivity (lack of false-negatives), speed, and simplicity 
5 of existing reagin tests with the advantages of not re- 
quiring use of heat inactivated serum and being useful 
for testing plasma and cerebrospinal fluid as well as 
serum. It is also more sensitive than the VDRL test, 

A critical and novel antigen reagent is the 

10 cornerstone of the test* It comprises a stable aqueous 
suspension of cardiolipin antigen ionically coupled to 
latex particles via a polypeptide bridge. This reagent 
is used in a flocculation or agglutination type assay 
that includes the following steps: (1) incubating a 

15 test sample suspected of containing syphilis-associated 
antibodies with the antigen reagent under conditions 
that permit reaction between any such antibody in the 
sample and the cardiolipin antigen component of the rea- 
gent, and (2) determining whether an agglomerate or 

20 flocculant has formed. 

The reagent will normally be sold as part of a 
kit for conducting the above-described assay. The kit 
comprises in packaged combination: (a) a first con- 
tainer that contains the antigen reagent; (b) a second 

25 container that contains a negative control sample that 
does not react with the antigen reagent; and (c) a third 
container that contains a positive control sample that 
reacts with the antigen reagent and forms a visible 
flocculant or agglomerated reaction product. The kit 

30 will also typically contain a suitable buffer for dilut- 
ing samples and instructions for carrying out the test. 
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Modes for Carrying Out the Invention 

The test sample may be serum, plasma, or cere- 
brospinal* fluid. These test samples may be obtained by 
conventional collection and processing procedures. In 
5 the case of serum, blood is obtained by venipuncture, 
allowed to clot, and serum is removed. Serum from a 
person infected with Treponema pallidum contains syphi- 
litic reagin (a mixture of antibodies formed by the host 
in response to lipoidal material released from damaged 

10 host cells early in the infection that react with sen- 
sitized cardiolipin) and specific antibodies to trepo- 
nemal antigen. Syphilitic reagin is sometimes referred 
to herein as "syphilis-associated antibodies". 

The antigen reagent of the invention is made by 

15 ionically coupling cardiolipin antigen to latex parti- 
cles via a polypeptide bridge. Preferably, a positively 
charged polypeptide is first bound to latex particles 
either by passive adsorption or chemical (covalent or 
ionic) bonds. In passive adsorption the latex may be 

ZCF neutral. carboxylated. or amino-modif ied whereas in 
chemical bonding the surface of the latex will be modi- 
fied with coupling agents such as carbodiimides . in a 
manner that permits chemical bonding between the poly- 
peptide bridging agent and the surface of the latex. 

25 The positively charged polypeptide may be a 

homopolymer. such as a polycationic polyamino acid 
(e.g.. polylysine. polyarginine) or composed of varying 
amino acids, such as methylated serum albumin. Cor rela- 
tively, the polypeptide may be composed solely of amino 

20 acids or include various substituents such as sugar 
moieties, acyl groups, and the like. The weight average 
molecular weight of the polypeptide will typically be 
below about 500.000. preferably below about 100.000. 
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The particle size of th latex will usually be 
in the range of 0.1 to 15 microns, more usually 0,1 to 7 
microns. • A preferred latex has a particle size of 0.4 
to 0.8 microns. Neutral and modified latexes for use in 
5 making the antigen complex are available commercially. 

The latex particles are contacted with an aque- 
ous solution of the polypeptide at a particle concentra- 
tion that does not result in very large particle aggre- 
gates. In the case of the particles described in the 

IX) examples, infra, a particle concentration in the final 
volume of about 4 mg/ml was found to be optimum. A 
saturation concentration of polypeptide in the solution 
is preferred. 

The cardiolipin antigen that is coupled to the 

15 latex is in the form of an ethanolic solution of cardio- 
lipin (a diphosphatidylglycerol purified from beef 
heart) combined with cholesterol and lecithin or other 
sensitizing agents that enable cardiolipin to react with 
syphilitic reagin. The ethanolic solution of cardio- 

20 lipin and lecithin and cholesterol will contain cardio- 
lipin in the range of approximately 0.01 to 5 rag/ml, 
more usually 0.1 to 1 mg/ml. and most preferably 0.2 to 
0.5 mg/ml. and lecithins (from hen egg yolk, soybean, or 
synthetic) in the range of approximately 0.04 to 12 

25 mg/ml. more ususually 0.5 to 4 mg/ml. and most prefer- 
ably approximately 1.5 to 2.5 mg/ml. and cholesterol in 
the range of approximately 0.5 to 13 mg/ml. usually 5 to 
11 mg/ml, and preferably 8 to 9 mg/ml. VDRL antigen 
(described above) is preferred. 

30 The resulting latex particle-polypeptide-car- 

diolipin antigen complex is suspended in an aqueous 
medium buffered to a pH in the range of 5-10, usually 
5.5 to 8.0. and preferably 6.0 to 7.0. The concentra- 
tion of complex in the medium will be in the range of 



WO 87/03692 



PCT/US86/02592 



about 0.01 to 4 rag/ml. usually o.l to 2 mg/ml. and 
pref rably 0.3 to 0.9 mg/ml. Various buffers may be 
used such as Tris. glycine, and phosphate. Phosphate is 
preferred. The concentration of buffer will generally 
S be in the range of approximately 0.O001 to 0.05 M. more 
usually in the range of approximately 0.00075 to 0.003 
M. The buffer will contain a salt such as sodium chlo- 
ride. The sodium chloride concentration in the buffer 
will generally be in the range of approximately 0.01 to 

La 0.5 M. more usually in the range of approximately 0.05 
to 0.2 M. and preferably approximately 0.16 to 0.18 M. 

Other additives may also be in the buffer medi- 
um which are employed for preserving or protecting in- 
dividual components or reagents or for aiding the per- 

15 formance characteristics of the test. Particularly, 
formaldehyde can be employed in amounts of approximately 
0.01 to 0.5 volume percent, more usually approximately 
0.02 to 0.1 volume percent, and preferably approximately 
0.04 to 0.06 volume percent. Ethylenediaminetetraacetic 

20 acid (EDTA) can be employed in amounts of approximately 
0.1 to 1.0 volume percent, more usually approximately 
0.2 to 0.7 volume percent and preferably approximately 
0.3 to 0.6 volume percent. Choline chloride can be em- 
ployed in amounts of approximately 2.5 to 15 volume per- 

25 cent, more usually approximately 5 to 13 volume percent 
and preferably approximately 8 to 11 volume percent. 
Sodium azide can be employed in amounts of approximately 
0.005 to 0.1 volume percent. Thimerosal can be employed 
in amounts of approximately 0.005 to 0.1 volume percent. 

30 Dyes may be incorporated into the latex parti- 

cles and/or cardiolipin antigen to facilitate visuali- 
zation of the agglomerate in the reading phase of the 
test. If a dye is incorporated into the cardiolipin. it 
should be lipophilic so that is does not leach into the 
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aqueous phase. Examples of such dyes are Sudan black 
and Nile ced. 

•The invention test is a two-step procedure in 
which the test sample is first incubated with the 
& antigen reagent. The incubation may be carried out in 
conventional agglutination slides or Brewers cards with 
18 mm circles under conditions that favor antigen-anti- 
body binding (essentially physiological pH. temperature, 
and ionic strength) . The mixture is agitated gently to 

XQ promote reaction (binding) between any syphilis-associ- 
ated antibodies in the test serum and the antigen com- 
ponent of the antigen reagent. Relatively short incuba- 
tion periods on the order of 4 to 12 minutes are suffi- 
cient. Longer times may be used for convenience. Nega- 

15 tive and positive control samples are run in parallel 
with test sample (s) for comparison purposes. 

After the incubation step, the results of the 
test may be read visually by placing the slide on a 
slide viewer and examining the contents of the slide 

20 wells for agglutination pattern under indirect light. A 
negative pattern shows no agglutinated particles. A 
weakly positive pattern is characterized by the distinct 
presence of slightly grainy to small agglutinated parti- 
cles. A positive pattern is scored by the presence of 

25 medium to large agglutinated particles. 

The invention is further illustrated by the 
following examples. These examples are not intended to 
limit the invention in any manner. 

30 
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ExampleB 

Am Preparation of Methylated Bovine Serum Albumin- 
Carboxylated Latex 
5 To approximately 86 mg of carboxylated latex 

particles (0.4-0.6 microns) suspended in 1 ml of dis- 
tilled deionized water is added 5 ml of a methylated 
bovine serum albumin solution at 4.1 mg/ml in 0.25 Molar 
glycine-buf fered saline followed immediately by the 

3ia addition of 15.5 ml of 0.25 Molar glycine-buf fered 
saline. The entire mixture is gently stirred for 15 
min. then placed in a water bath set at 37+l°C for 2 hr. 
then placed at 4°C overnight. The entire suspension is 
then centrifuged at 10.000 rpm in a microcentrifuge for 

15 10 min or at full speed on table top clinical centrifuge 
for 10-15 min to sediment the methylated bovine serum 
albumin-adsorbed latex particles. The supernatant is 
carefully removed and the pellet is resuspended in a 
phosphate-buffered saline pH 6.0 and recentrif uged at 

ZO 10.000 rpm for 10 min or at full speed on table top 
clinical centrifuge for 10-15 min. The supernatant is 
carefully removed and the resultant pellet of methylated 
bovine serum albumin-adsorbed carboxylated latex parti- 
cles resuspended in phosphate-buffered saline. pH 6.0. 

25 and brought to a final volume of approximately 10 ml. 
This suspension of particles constituted a stock suspen- 
sion from which subsequent reagents were prepared. 

B. Preparation of Methylated Bovine Seru m Albumin 
30> Carboxylated Latex Cardiolioin Antigen Reagent 

To approximately 2.15 mg of methylated bovine 
serum albumin carboxylated latex particles suspended in 
0.4 ml of phosphate-buff ered saline. pH 6.0. and con- 
tained in a 25 ml capacity cylindrical vial is added. 
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dropwise with gentle shaking of the vial. 0.5 ml of an 
ethanolic solution consisting of approximately 0.03% 
cardiolipin, * 0.21% lecithin, and 0.9% cholesterol. 
After the final drop of the ethanolic cardiolipin/leci- 
5 thin/cholesterol solution is added. 4.1 ml of phosphate- 
buffered saline. pH 6.0. is added to the milky white 
suspension and the entire suspension gently shaken in a 
rotary motion for 30 sec. The resultant methylated bo- 
vine serum albumin carboxylated latex cardiolipin anti- 
1Q gen reagent is stored at 4°C. 

C. Preparation of Polv-DL-Lvsine Carboxvlated Latex 

To approximately 8.6 mg of carboxylated latex 
particles suspended in 1.8 ml of 0.25 M glycine buffered 

rs saline. pH 8.2. is added O.l ml of a poly-DL-lysine 
(M.W. average 57,000) at 10 mg/ml in distilled water. 
The suspension is gently stirred for 15 min at room tem- 
perature, then placed in a 37+l°C water bath for 2 hr 
followed by overnight incubation at 4°C. The poly- 

20 DL-lysine adsorbed carboxylated latex particles are 
centrifuged at 10,000 rpm in a microcentrifuge for 10 
min and the resultant pellet resuspended in phosphate- 
buffered saline. pH 6.0. to a final latex particle 
concentration of approximately 16 mg/ml. 

25 

D. Preparation of Polv-DL-Lvsine Carboxvlated Latex 
Cardiolipin Antigen Reagent 

To approximately 2.15 mg of poly-DL-lysine car- 
boxylated latex particles suspended in 0.4 ml of phos- 
30 phate buffered saline. pH 6.0. and contained in a 25 ml 
capacity cylindrical vial is added, dropwise with gentle 
shaking of the vial. 0.5 ml of an ethanolic solution 
consisting of approximately 0.03% cardiolipin. 0.21% 
lecithin, and 0.9% cholesterol. After the final drop of 



WO 87/03692 



PCT/US86/02592 



-10- 



n 



the ethanolic cardiolipin/lecithin/chol sterol solutio 
is added. 4.1 ml of phosphate-buffered saline. pH 6.0. 
' is added- to the milky white suspension and the entire 
suspension gently shaken in a rotary motion for 30 sec. 
5 The resultant poly-DL- lysine carboxylated latex cardio- 
lipin reagent is stored at 4°C. 

E. Preparation of Sudan Blac k B carboxylated Latex 
Particles 

1Q to approximately 86 mg of carboxylated latex 

particles suspended in 1 ml of distilled water and 
placed under magnetic stirring is added dropwise 0.4 ml 
of an ethanolic solution of Sudan Black B at 2 mg/ml. 
The suspension is allowed to stir at room temperature 

!5 for 2 hr. then the suspension is centrifuged at 10.000 
rpm for 30 min in a microcentrifuge. The resultant pel- 
let is resuspended in phosphate-buffered saline. pH 6.O. 
and recentrifuged as described above. This step is re- 
peated until the supernatant is clear and free of visi- 

ZO ble dye. 

F . Preparation of Methylated Bovine Serum Albumin Sudan 
Black B Carboxylated Lat ex Particles 

To approximately 17 mg of Sudan Black B car- 
25 boxylated latex suspended in 0.2 ml of deionized dis- 
tilled water is added 1 ml of a methylated bovine serum 
albumin solution at 4.1 mg/ml in 0.25 M glycine-buf f ered 
saline. pH 8.2 followed immediately by the addition of 
3.05 ml of 0.25 Molar glycine-buf f ered saline. After 
30* gentle mixing the suspension is allowed to incubate at 
37+l°C for 2 hr followed by an overnight incubation at 
4»C. The suspension is centrifuged at 10.000 rpm in a 
microcentrifuge for 10 min and the resultant pellet re- 
suspended in phosphate-buffered saline. pH 6.0. to a 
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final latex particle concentration of approximately 17 
mg/ml. The resultant methylated bovine serum albumin 
Sudan Black B carboxylated latex particle suspension is 
stored at 4"C. 

5 

G. Preparation of a Colored Methylat ed Bovine Serum 
Albumin Carboxvlated Late x Cardiolipin Reagent 

To approximately 2.15 mg of methylated bovine 
serum albumin carboxylated latex particles or 2.15 mg of 
10 methylated bovine serum albumin Sudan Black B carboxy- 
lated latex particles suspended in 0.4 ml of phosphate- 
buffered saline. pH 6.0. and contained in a 25 ml capa- 
city cylindrical vial is added, dropwise with gentle 
shaking of the vial. 0.5 ml of an ethanolic solution 
15 consisting of 0.03% cardiolipin. 0.21% lecithin. 0.9% 
cholesterol, and 0.07% Sudan Black B. after the final 
drop of the ethanolic cardiolipin/lecithin/cholester- 
ol/Sudan Black B solution is added. 4.1 ml of phosphate- 
buffered saline. pH 6.0. is added to the dark bluish 
20 suspension and the entire suspension gently shaken in a 
rotary motion for 30 sec then left to stand at 4"C for 
18-24 hr. The entire suspension is mixed thoroughly and 
centrifuged at full speed in a table top clinical cen- 
trifuge for 10 min. After carefully decanting the su- 
25 pernatant. the resultant pellet is resuspended to the 
approximate original volume with phosphate-buffered 
saline. pH 6.0. The resultant dyed methylated bovine 
serum albumin carboxylated latex cardiolipin antigen 
reagent provides an antigen reagent which can be used to 
30 detect reaginic antibodies in serum, plasma, or spinal 
fluid or dilutions of serum, plasma, or spinal fluid by 
carrying out the antigen antibody reaction on. for exam- 
ple, a Brewer diagnostic 18 mm circle card. A positive 
test for reagin antibodies in serum or plasma or spinal 
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fluid is indicated by blue agglutinated particles viewed 
against the white background of the card. 

H. Test Procedure for Detecting Reaginic Antibodies in 
5 Unheated Serum 

Approximately 0.1 ml of unheated serum is pi- 
petted into a well of a plastic serological rotator 
slide measuring 0.2 x 5 x 7.5 cm containing 15 wells 
measuring 15 mm in diameter and 1 mm in depth. Then 

10 approximately 0.02 ml of methylated bovine serum albumin 
carboxylated latex cardiolipin antigen reagent is added 
to the serum sample. The slide is placed on the plat- 
form of a serological rotator and rotated at a constant 
speed of. for example, approximately 180 revolutions per 

15 minute for approximately four minutes. The slide is 
placed on the glass platform of a Hyperion Viewer with 
magnifier and examined under indirect light. A similar 
procedure is employed for testing cerebrospinal fluid. 

20 I. Quantitative Reaginic Antibody Test 

Prepare unheated serum. plasma. or cerebro- 
spinal fluids as follows: 

a. Pipette 0.2 ml of phosphate-buffered 
saline. pH 6.0. into each of five or more test tubes. 
25 b. Add 0.2 ml of unheated serum, plasma, or 

spinal fluid to tube one. mix well, and transfer 0.2 ml 
to tube two. 

c. Continue mixing and transferring 0.2 ml 
from one tube to the next until the last tube is 
30 reached. The respective dilution should be 1:2. 1:4. 
1:8. 1:16. 1:32. etc. 

Test each serum, plasma, or spinal fluid dilu- 
tion and undiluted serum, plasma, or spinal fluid as de- 
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scribed under H. "T at Procedure for Detecting Reaginic 
Antibodies in Unheated Serum". 

-The following table pr sents data on tests of 
clinical sera of known reactivity using the invention 
test and the VDRL. 
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Modifications of the above-described modes for 
carrying out the invention that are obvious to those of 
skill in- the fields of immunological testing, medicine, 
and related fields are intended to be within the scope 
5 of the following claims. 



IS 



20 



25 



30 
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Claims 

1. An antigen reagent for use in a reaginic 
5 test for syphilis comprising an aqueous suspension of 

cardiolipin antigen ionically coupled to latex particles 
via a polypeptide bridge. 

2. The reagent of claim 1 wherein the latex 
LQ particles are neutral or modified to have charged or 

reactive surface moieties. 

3. The reagent of claim 1 wherein the particle 
size of the latex is in the range of 0.1 to 7 microns. 

15 

4. The reagent of claim 1 wherein the particle 
size of the latex is in the range of 0.4 to 0.8 microns. 

5. The reagent of claim 1 wherein the poly- 
20 peptide is a polycationic polyamino acid or methylated 

serum albumin. 

6. The reagent of claim 1 wherein the polypep- 
tide is polylysine or methylated serum albumin. 

25 

7. The reagent of claim 1 wherein the cardio- 
lipin antigen is VDRL antigen. 

8. The reagent of claim 1 wherein the aqueous 
30 suspension is buffered to a pH in the range of 5-10. 



9. The reagent of claim 1 wherein the aqueous 
suspension is buffered at a pH of 6.0 to 7.0. 
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10. The reagent of claim 1 wherein the parti- 
cle size f the latex is in the range of 0.4 to 0.8 mi- 
crons, the latex is a carboxylated latex, the polypep- 
tide bridge is a methylated serum albumin or polylysine 

Z. bridge, the cardiolipin antigen is VDRL antigen, the 
suspension is buffered to a pH of 6,0 to 6.5, and the 
concentration of cardiolipin antigen ionically coupled 
to latex particles via a polypeptide bridge in the sus- 
pension is 0.3 to 0.9 mg/ml. 

11. A reaginic test for syphilis-associated 

antibodies comprising: 

(a) incubating a sample suspected of containing 
said antibodies with the antigen reagent of claim 1 un- 

15 der conditions that permit binding between said anti- 
bodies and antigen in said antigen reagent; and 

(b) determining whether the antigen in said 
antigen reagent has agglutinated. 



12. A reaginic test for syphilis-associated 
antibodies comprising: 

(a) incubating a sample suspected of containing 
said antibodies with the antigen reagent of claim 5 un- 
der conditions that permit binding between said anti- 

Z5 bodies and antigen in said antigen reagent; and 

(b) determining whether the antigen reagent has 
agglutinated. 

13. A test for syphilis-associated antibodies 

3>a comprising: 

(a) incubating a sample suspected of containing 
said antibodies with the antigen reagent of claim 6 un- 
der conditions that permit binding between said anti- 
bodies and antigen in said antigen reagent; and 
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(b) determining whether the antigen reagent has 
agglutinated. 

14. A test for syphilis-associated antibodies 
5 comprising: 

(a) incubating a sample suspected of containing 
said antibodies with the antigen reagent of claim 7 un- 
der conditions that permit binding between said anti- 
bodies and antigen in said antigen reagent; and 

XO (b) determining whether the antigen reagent has 

agglutinated. 

15. A test for syphilis-associated antibodies 
comprising: 

IS (a) incubating a sample suspected of containing 

said antibodies with the antigen reagent of claim 8 un- 
der conditions that permit binding between said anti- 
bodies and antigen in said antigen reagent: and 

(b) determining whether the antigen reagent has 
20 agglutinated. 

16. A test for syphilis-associated antibodies 
comprising: 

(a) incubating a sample suspected of containing 
Z5 said antibodies with the antigen reagent of claim 10 un- 
der conditions that permit binding between said anti- 
bodies and antigen in said antigen reagent; and 

(b) determining whether the antigen reagent has 
agglutinated. 

30 

17. A kit for conducting a test for syphi- 
lis-associated antibodies comprising, in packaged com- 
bination: 
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(a) a first: container containing the antigen 

reagent of claim 1; 

•(b) a second container containing a negative 
control sample that does not react with the antigen rea- 
5 gent; and 

(c) a third container containing a positive 
control sample that reacts with the antigen reagent. 

18, A kit for conducting a test for syphi- 
ISt lis-associated antibodies comprising, in packaged com- 
bination: 

(a) a first container containing the antigen 
reagent of claim 5: 

(b) a second container containing a negative 
15; control sample that does not react with the antigen rea- 
gent; and 

(c) a third container containing a positive 
control sample that reacts with the antigen reagent. 

20 19. A kit for conducting a test for syphi- 

lis-associated antibodies comprising, in packaged com- 
bination: o 

(a) a first container containing the antigen 

reagent of claim 6; 
Z5 (b) a second container containing a negative 

control sample that does not react with the antigen rea- 
gent: and 

(c) a third container containing a positive 
control sample that reacts with the antigen reagent. 

20. A kit for conducting a test for syphi- 
lis-associated antibodies comprising, in packaged com- 
bination: 
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(a) a first container containing th antigen 

reagent of claim 7; 

•(b) a second container containing a n gative 
control sample that does not react with the antigen rea- 
5 gent: and 

(c) a third container containing a positive 
control sample that reacts with the antigen reagent. 

21. A kit for conducting a test for syphi- 
10 lis-associated antibodies comprising, in packaged com- 
bination: 

(a) a first container containing the antigen 
reagent of claim 8; 

(b) a second container containing a negative 
15 control sample that does not react with the antigen rea- 
gent; and 

(c) a third container containing a positive 
control sample that reacts with the antigen reagent. 

20 22. A kit for conducting a test for syphi- 

lis-associated antibodies comprising, in packaged com- 
bination: 

(a) a first container containing the antigen 
reagent of claim 10; 
25 (b) a second container containing a negative 

control sample that does not react with the antigen rea- 
gent; and 

(c) a third container containing a positive 
control sample that reacts with the antigen reagent. 

30 
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